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Abstract of JP 11329734 (A) 

PROBLEM TO BE SOLVED; To provide a white organic electroluminescent element having high luminous efficiency and improved 
stability. SOLUTION: This light emitting element comprises at least: a hole transport layer sandwiched between a positive 
electrode and a negative electrode, a light emitting layer, and a hole blocking layer on a substrate, wherein the light emitting layer 
contains an aromatic amine compound having a maximum fluorescence wavelength in a range of 400 to 500 nm, the ionization 
potential of the hole transport layer is larger than that of the light emitting layer by 0.1 eV or more, the ionization potential, of the 
hole blocking layer is larger than that of the light emitting layer by 0.2 eV or more, and at least the light emitting layer contains a 
fluorochrome whose maximum fluorescent wavelength is in a range of 550 to 650 nm. 
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K&ft 1 ~6 <D7;l/3^>*;V^x;VS ; * 
xh*5/l«Ol»aaRl~6 07^3*'>»: 7x7* 
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)\>7 5 / 5V v 7n if/l/7 5 / gg© i?7>\>*rl 7 

[0 02 9] 
[ft; 9] 



Ar^Ar 6 
N 




Ar 8 Ar 5 



[0 0 3 0] t&iB-fl&S (ID t*VT, Yttfflttff 

xtti. 3, 5 -ffifcS&fSEffi©^-*? 

tfft£„ Ar s StfAr' B\ §?$L<f*, MJtotL 
T, &4«&g£WLT^Tfc<fcl,\ 7xx;H x £7 

x-ivm, t7^;H, 7yhy;i/S, 7x*:/MM/ 
& eux;i/g, eys;;vg s j*y7^;H, tr^sM/ 
1, */*tf'J;l/& *xx;H*wU tMBHftgfc 
LTtt/MiyvjR^Jjt^Ht x^;Vg^©#8$8l 
~6©7;l/*;l/g ; t£^;l/g^©7;l/^-/l'g ; ^ 
i/*;l/^-;H, x h*^*/l/#x;PaS|fl!)fiai« 1 ~ 

6©7^3*^*;v*=/WI ; xh**>g 
5©KJlHRi~6©7;]/3*s/S; 7x^*5/*, ^> 
iM^+^g^^y*-;^*^ ; i>x*;l/75/ 
g : 5V77W;l/75/g^©^7;l/*;l/75/g;& 
w*. Mf2B&gi:Lm ftfcffSL<W\ 

[003 1] *»Wt*VTtt, MfH-fiS^ ( I ) Xtt 
-SSS (II) fc**£*#»fifcJ;D, Tg*8 5TCtt± 

0. l eVfiLh/J^<f«i:i:««Tt, Sfc» 400- 
5 0 0 nmOjftSISWeib^^^^f^mi- 
■p*5o «ME-«SC (I) Rtf (II) T*S^*4a55?# 

[0 03 2] 
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Ar' 
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(1-1) 




-O 
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-oo 
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O 


H S Q 
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-o 


-O-CH, 


-o 
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o 
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"8 
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Ar° 



Ar* 





Ar 5 


Ai* 


Y 


(11-1) 


-O 


-\J 


i 


. (II-2) 


-T) 


-Q ■ 


i 

N 

• *^ 


(H-3) 


~Q 


-Q 

CH3 


1 


(H-4) 


-Q-CH, 


-0<=H 3 




(II-5) 


O 


-8 


1 


(II-6) 


<> 




1 


(H-7) 


O 




1 


(Jl-8) 


O 
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(II-9)' 


O 


-Q 




(I1-10) 
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[0 0 3 7] CtlBOft^fttt, JBttTJl^TfcJ:^ 
fcfc***8ttll*»fttf 5 5 0-6 5 0 nm©S»C& 

1 7 (WrHPF 4-3 3 5 0 8 7 *§&$g) , 

5 vymm# cwhpm -3 2048 5 saw , 

(WIFF5 - 2 2 2 3 6 2*&» , D C MfeHS (WW 50 



(§6 3-2 6 4 6 9 2 34»» % n-?3 yftJKftft 

ft mm¥9-8 8 1 7 2*IMR , 7x/*-9-V 
V, DC J&ig (Chem. Func t. Dyes, P 
roc. Int. Symp. , 2nd 1 9 92^, 5 

6ns„ ±e©$tt&i5**fi** o . 1 ~ 1 

[0 0 3 8] efeO/^>X*«5fc»lc, Sfc, 58M5 
Sd**lRl±***fe»K, 4 0 0~5 0 0 nmKlW6S 
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(#&U¥5 - 1 9 8 3 7 7*&W , 
1 7 *MM 5 FKBtt CWMKF 4-320486 
«) , £*R75:/««* (WF8- 1 9 9 1 6 2# 
4H8) «&W5fl«. cnSOK-^ftSfcft *XF 

3 C U\, ±!B 4 0 0~ 5 0 0 n mOSStfi* 
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+ ; w K- M y f\z & 9 mitt « c i: lia v\ 
[0 0 3 9] ±JEftK-^>h!WBlfil*fcK-^**x 

ifi«tF-^UTtj:K «3M5tt, miasm it 



58^O^*;'{b#T^+/l/«fct)0. 2eV 
jilt* * W * >{bJ?f y is + ;1/©I8* * £Btf& 

5 ft*fl*»fttE?LIBjtl*mi: LTtt, WTO-H 

10 a (m)"wsi3«n*a&Bffi?iw^ 

[004 1] 



20 



[0 0 4 2] 
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(III) 



5~3 0 0nm, ff$ L< tt 1 0~ 1 0 0 nmT'fe 
[0 0 4 0] «Jtl50±KttiE3llBlfcl|6aW»J-6n 



30 



& 7)V*r-m, *s7S*> 7 

7>l/*;l/*;l/*-;l/S» o-au7;W 
«$2&*rLT^T*>Jc^75FS, WA 

XttGaH?*^U LttttTfcS-T-ttS (Ilia) , 
(Illb) X14 (Ilk) <D^?hfr(Dmm&t) 
[00 4 3] 
Hfcl 1] 



-O-Ar 7 



la) 



— o-c 



Ar« (1Mb) 



-OrZ-Ar 1 " (IIIC) 
Ar 11 



[0 0 4 4] ®tfi, ZBSK GeXttSnOVvfft 
frOIH^fcU Ar' XttAr"tt, M»fiL 



*uT<D-ms. (iv) TSbsnsnfcfeiwiflk 

[00 4 5] 
Cffcl 2] 



[0 0 4 6] (^, R 1 ftvLR 1 14, &4ffi£l 

#JHR\ tsuffyWrf. 7rt>*/U& 75;l/*;l/ 
& 7 Mr -ML, 7U/H, 5/7/*, 73/S, 7 




^WLTV^Tfecfc^75FS, 



7;l/^;l/X;^-;H, a-nn7;l/*;P 50 WTOflKK (IV) ?SSn* 1 , 2, 4-bU7V- 
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[00 47] 

[ft; i 3 ] 



N 

I 



(V) 



[0 0 4 8] WTO-IK (V) T**2fUX*y/Wt 

wen*. 



(VI) 



[0049] 
[ft 14] 

ArJ 3 Ar 15 

C=CH-Ar ,z -CH=c' 
Ar 14 Ar 16 
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[0 0 5 0] CSifc A r 12 tt, *4«*S**rLT^ 
&8feU Ar l! ^LAr" 14, &4 

IT. ex (2-^^;U-8-*y;y7h) (7x7 
510 7/V3-7A, ex (2-^f-;l/-8-*/'jy 
5 b (*/l/b-£b75b) ex (2- 

*f-/l/-8-*7y77b) (**-*U75b) 7/U 
3-7A, ex (2-**7l/-8-*vy75h) (^ 

5-*u75b) 7/1/3-7A, ex (2-^^-8 

-*/y/5h) C*/l/b-7xX/l/7x75b) 7/1/ 
3-7A, ex (2 8 -*/y 75 b) 
* -7x^/1,7x7 5 b) 7/1/3-7A, ex (2-* 
f-;U-8-*y U/5b) 0^5-7x-/l/7x/5 30 
b) 7/1/3-7 A, ex (2-**;l/-8-*y"jy5 
b) (2, 3-SoW7x/5b) 7/1/3-7A. e 
X (2-^^;l/-8-^/U/-7h) (2, 

/i/7x75b) 7;i/5-7A, ex (2-*f7l/-8- 
+/';/5h) (3, 4-:W;l/7x75b) 7/V3 
-7A, ex (2-;>W-8-*yy/5b) (3, 

5- JW/l/7x75b) 7/V3X7A, ex (2-^ 

8 -*7 'J 75 b) (3, 5-^-tert-T" 
^/l/7x/5b) 7/1/3-7A, ex (2-^/1/- 8 
-*SVSyh) (2, 6-J>7i-;I/7x/7h) 7 40 

ex (2-**-;l/-8-*7y75b) 
(2, 4, 6 - H; 7x^-/1/7x7 5 10 7/1/3-7 
A, ex (2-^^-8-+7U75h) (2, 4, 

6- MJ;>W7x/510 7/1/3-7A, ex (2- 
*?-/I/-8-*/y75b) (2, 3, 6-b'J^l/ 
7x75b) 7/l/3^7A, ex (2-^/1/- 8-* 
7'j/5b) (2, 3, 5, 6— f b7**/l/7x75 
b) 7/1/3-7 A, ex (2 8 -*/y 75 
b) (l-t7b5b) 7/I/3-7A, ex (2-** 
;l/-8-+/U/5h) (2-*7b5b) 771/3-7 50 
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a, ex (2-*f-/i/-8-*/y/7io (hV7x 

-/W7577b) 7/1/3-7 A> ex (2-*?/l/- 8 
-*7y7vb) (f'J7i-;Wv/5f) 7/1/3 
x7A, ex (2-^^;l/-8-+/Uy7h) (b'J 
X (4, 4, -U7x-/10 S/575b) 7/1/3^7 
A, ex (2, 4-^^;l/-8-+/U/vh) (* 
/l>b-7xx/i/7x75b) 7;l^-7i* ex (2, 
4-^^^;l/-8-*7U/7b) (/^7-7i-;V7 
i/7» 7/1/3-7A, ex (2, 4-SW/1/-8 
-*/y75b) (*2-7x-/l/7x75b) 7/1/3 
^7A, ex (2, 4-io^/l/-8-*7 U75b) 

(3, 5-iW/l/7x75b) 7;l/3-7A, ex 

(2, 4-SW/l/-8-*/V/5]0 (3, 5-5> 
-t e r t -7^/1/7x75 b) 7/1/3-7 A, ex 

(2-^f-/l/-4-x^/l/-8-*/Uyvh) 0^5 
-?U75b) 7/1/3-7A, ex (2-^^/1/- 4- 
*b*:A-8-*yy75b) (^5~7x-/l/7x7 
9 b) 7/b3-7A, ex (2 -**/!/- 5 -5/77- 
8-*/'J/5h) (*/l/b-*U75b) 7/V3-7 
A, ex (2-**/l/-6-by7/l/#P;><?/l/-8- 
*7U/5b) (2~:?-7b5b) 7/1/3-7A. ex 

(2-**/l>-8-*7y/5b) (7x/5 b) iSV 
7A, ex (2-*f/l/-8-*7 'J75b) (*/l/b 
-£U75b) ^iJ7A, ex (2-pW-8-*7 

y/vto (^5-7x^/P7x/5h) #y7A, e 

X (2 8-*7 y 75 b) (l-**7b5 

b) ^>;7A, ex (2-^^/v-8-^/'J77b) 

(2-t7b5b) ^'J7A, ex (2-^^-8- 
*7'J75b) (by7x-/l/i/575b) #'J7A, 

ex (2-^f-/i/-8-+7y77b) (byx (4. 

4-e7x-/V) -7575 b) ^'J7AH*W6ti 

So tffcffsutt, ex (2->«^i/-8-*7yy 

5M (2~t7bvb) 7/1/3-7A, ex (2-* 
*7l/-8-*7'J75b) (by7xX/l/iO/5b) 

[0051] iW3-iK (iv) i?«t)sn«zittfflWi 

#©^#«4:LT, ex (2-?<*/l/-8-*77b) 
7/l/3-7A-/i-**V-ex- (2-^^-8- 

*yy/7io 7/1/3-7A, ex (2, 4-sW/i/ 
-s-^/y/vio 7/i/3-7A-/i-^y-ex 

- (2, 4-i/"^f-/l/-8-+7y75b) 7/1/3-7 
A, ex (4-x^/V-2-^f-/l/-8-+7U77 
h) 7/b3-7A-/i-**V-ex- (4-x^/V- 
2-^f-/V-8-*7y77b) 7/V3-7A, ex 
(2 -**/l/- 4 'J 7 7 b) 7;V3-7 

A-fi-^7-ex- (2-^^/l/-4-^b^>* 

/yyvb) 7;i/3-7A, ex (5—>77-2-^ 

f/l/-8-*7y/7b) 7;b5-7A-Ji-JJ-*V- 
ex- (5-J'77-2-^f-;l/-8-*7y77h) 
7/1/3-7A, ex (5-£aD-2-*fvl/-8-* 
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/y/5H 7/i/5-$iv-/i-**v-ex- (5- 

A, VT* (2-^f-;U-5-h';7;l/to^f-;i/-8- 
*/y/5h) 7/i/5~72>-fi-#*v-trx- (2 
5 - h U 7;l/#a ^ Tvl/- 8 U y 5 
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*-**V-lfX- (2-^f-;V-8-*/'J/7b) 7 
;l/5-7A*W5ft3„ MIBilS (V) T'&fc^n 

51, 2, 4-H;7y-;v&&'>&<tk-«ftr§ 

[00 52] 
[fbl 5] 






[0 0 5 3] MfB-«SS (VI) X-mtm^)Mt 

[0 0 5 4] 40 
[ft 16] 
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[00 5 5] IE?UB±*6fl!)BWl4» ffltt* 0. 3-1 

OOnm, »SL<ttO. 5 ~3 0 nmT$5. jERJfi 

axsnftw? < lEMiJki 6 <ommmt 

[0 0 5 6] ZVHoH&mffitctmtLTtt, 8 
- 1 F a +5/* / 'J y <0 7)1 5 - * i»IK*90&lll# 
(#$B85 9-1 94 3 9 3*i&*g) * 10-fcFn* 
7 ( h ) >0^8JWtft (#$¥ 6-3 2 2 50 
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3 6 2#4ND , ***^77-/HWft (#$¥2- 
2 1 6 7 9 U§£f8) , ^f-y;ue7x-;HB«* 
(#$¥3-2 3 1 9 7 . fn-rt/JW* 

(W9-8 7 6 1 6*§£tt) , 3X14 5 - t HP* 
^77#VftBIW* (Appl. Phys. Let 
t. . 7 ltt. 3 3 3 8H, 1 9 9 l¥) , ^VX** 
*7-;WM«» (#$¥6-3 3 6 5 8 6*fl*D , 
*y7*77-;l/&JUW* (#$¥9-2 7 9 1 3 4^ 

fitt) , byx^yx-f5^7y;i^y-tfy GfcHfflff 

«5. 6 4 5, 9 4 8*fM») , */^'J yft£M 
(#$¥6-2 0 7 1 6 9#i»g) » 7s.+yhW)V 
Mm (#$¥5-3 3 1 4 5 > 2-t-7 

*;V-9, 10-N, N' -*Ji/7S7yY5*/yi> 
-Y5>(Phys. Stat. Sol. (a), 142 
ft, 4 8 91, 1 9 9 4*), nS**fc#JWtlWbS' 

U3>, nssRibm n3Hruyftaaa**W6tt 

*?«a&i7©flWtt, 1$, 5~200nm>$? 
SKttl 0~1 OOnmT&So 

[o o 5 7] mmstt. m?w&M7izn?mxt& 

fl»J*«ftt. B*8fcLTJB^&ft**flsW4* HIGH 

L<, -Yy^yL, fsiW^k, 

[0 0 5 8] Hfc, l!ftff£9^Xtt*?1fii£M®Jtiii 

KL i F, L i 2 0<fO7;l/*U^«ft^* J f»7/U*U 
±^Dyy<hft§O«|||(0. l~5nm)«JPX 

(App 1. Phy s. Le t t. . 7 0#, 152 
H, 1 9 97*;IEEE Trans. Electr 
on. Devices, 4 4#, 1 2 4 5H, 1997 

¥ ; #ss¥9-8 6 6 6 zmmm) . mmsmmit 

[0 0 5 9] »x H 1 ttmoML m, WS±V& 
«8, »?*«liMl7, ftftlS, IE?Lf&iM® 4 . HS2 
OIRfclWIt* Ji I fe RTtgT'S D , BaUfcJ; 5 

2 Rtf h 3 \cm t rciuifB&»#i$ tt*oi»3fiie wr 
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[0060] 

[III] *»W%*JMIK±-3TltRf*Wfc 
Mt5^, *»i»i*®SB*»*&^lfit>, «TO 

T, SBAOXSlltf 2 X 1 0'* T o r r WTKft** 
T}lWei[#>y*«^TfiHRUft. fl9*<fcfc* (I- 
3) *-t95y^»B«KAtU tH*0JSH©*y*/Wfc 

«, 200-26 oxmmumbfco mmo9&* 

m- 
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8X10" 6 Torr 05 2. 3X10"Pa) 
X\ 3nm/*!>T'll/?8 2nmcDH$T*ji 

awtw a© «©*awEP»#r»B (a c - 1 ) * 

ffiVTH£Ufcfc£3, 5. 06eV©ffi£^Wco C 
05K*K**S5 Gftft 3 5 0 nm) "PSWBLT 
W£LfcSJB»ft<0tt*l44 6 5 nmT\ tftOSJte 

-*?*fc«D S C - 2 0 K «fc D *g»0*rSlJ£bfc t C 
«Tgtt9 3iC*?B5VHM^Lfe. H«icLT, tt®0| 

ft, T g*W£Lfc|g***- 6 

[00 6 1] 
«6] 





[eV] 


[nm] 


Tg [t] 


1-3 


5.06 


465 


93 


1-5 


5.08 


445 


88 


1-10 


5.00 


450 


146. 


I-27 


5.09 


470 


142 


I-28 


5.05 


480 


120 



[0 0 6 2] ##fl|2 

mmmomt bta, u-3) t-rc 

AT, tt"Ffc^T4, 4' -tTX (N- (l-*?* 
;W -N-7i-/U73/] ¥7jl-)1> (H-l) «9I 

[00 6 3] 
ttfcl 7] 



30 



[0 0 6 5] 
Ut\ 8] 

H 3 







[0064] Lmmmi 1 fcra«fcLT*»*sft 

ft^CS, 5. 25eV©ffl**Ufc. 

mm 

mj&kitomtbx, mmtm a -3) mw 
1 ) mmt Litm&sw 1 tmmc Lxmm* 
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[0066] zmmumjxyitXTyi/vfrzm 

JfcLfclSS, 5.5 1 e VTNfcofc. 
40 Hffiffll 

( I TO) 3tiWtl« 1 2 0 nmiftKLfcfc© 

vtvtm ; S?e-£JM ; f-HSMi so) 

50 mKmmtvymm'fjvx, ms&mmM 
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oft&, WSfoVt&mzx 1 O" T o r r (»2. 
7 x 1 O" 4 P a) ttTfcft5*1f«*aSRb5yr*il 

[0 0 6 7] jE?L*ft&l*mi:LT, 4, 4' -If* 
[N— (l-t7^;W -N-7x-;l/75/) tf7x 
-;!/ (H-l) *-fe55y*««fcXnx #«I0$H© 

#«*©fi*W\ 2 7 5-2 8 OICOlBiilTfliWPLfe. 1 
WoUaStt 1 . IX 1 0^ Tor r OBI. 5X1 10 
0 H Pa) T\ mnmS.0. 3nm/t>*lW6 0nm 

(I -10) %*Xh*miLT, TEteflBBSft^t 
;I/7U^ (D-l) .tK-T'SblMMKfcl/c; -ji®%f 

[0068] 
[ft 19] 
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[0 0 6 9];: mvmitti® ( i - 1 o) mm& 

m*3 2 0-3 3 0°C<D®m-?, ;P7UVO*WI8Wt4 
2 0 0 WJSPLfco ft8RtQj|££ti; 1 . 1 x l o" 8 
T o r r m 1 . 5 x 1 0 ' P a) *Xh*ffi£>l 
V3U20. 2nm/#f, I8M43 0 nmTJ&ofc. C 30 

+ y *«Btf 1* fc H-7*b4V»SMi: U «¥0 1 5 n 
mOfWHTtt;l/7*U>#«*^ HHflfcttLTO. 4Mft 

tTX (2-^^;l/-8-+/Uy7h) (h'J7x 
r^^y^h) 7;V5-9i4i# (HB-1) *±E 
»JW5©±fi:R«lcLT35»«lT-3fc. c©B»©J#Sl 
O&fttt 18 0-1 9 O'COfEHTftJiPLfco &tl#<D 
K£Stt8. OX 1 0 ? To r r OB 1 . 1 X 1 Q'' P 
a) T\ IfJSSO. 5nm/#T\ JiJ¥M:2 0nmT* 40 

;U5^7AcD8-tFn^^/Uym (E-l) * 
±l2jSUBlh* 6 ©±lcraat LTlt^tTofco 

[0070] 

[Ik 2 0] 
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(E-1) 



[0 0 7 1] COB#©iH*0fiKtt3OO~3 1 Ot© 

«HT«wLfc. mmommts. o x 1 o 7 t o 

r r Gfil. IX 1 0 H Pa) Tf» 36SjI£0. 3nm 
/8>T% RJWi2 5nnrt?*ofc. ±IE©IE?Li&&l4 

[0 0 7 2] C CT\ «?H£S7 STOiR»«fTt>fc 

■UT^mtraatLTSeiirtoKafi^zx 1 0" 

T 0 r r G^2. 7 x 1 0" 4 P a) UTtftSS^SBK 
Lft„ HFH8fcLT, 4fef\ 7-y{fcY^>7A (Mg 

f, ) **y77*v#-b*fflvvc, j^Kftfto. 04 

nm/#, HSS5. 0X10''Torr (#J6. 7X 
1 0"' Pa) T\ 0. 5nm©^j|CTII?fjJSl7<D± 

- v k a t> m Lts wm& 0 . 5 n m /#, mm 

1 . 2 x 1 0" 5 T 0 r r 0» 1 . 6 x 1 0" 3 P a) T'Ji 

K> l!M09ttt«AlbSft&l<:fl«. Watty 77* 
y*-h*ffl^Tin»LT, It&gO. 4nm/», 
X£fil. 2X10" s Torr Oft 1 . 6 X 1 0"' P 
a ) TlWU 0 n mfOmmm®. 8 

&Lft 0 

[0 0 7 3] fcUKDfllfCLT, 2mmX2mmCD1H'X 

C ©JKfOWfcfctt**- 7 fc^* 0 S- 7 fcfc^T* 

m\t 100cd/m ! ?©flU »B/«jlEI4IIS-« 
»*fi1$tt©«*;k «Efi lOOcd/m' x*<r>m 
C I EfejSUMMKJ I S Z8 70 1)£ 

L «:3R?OfiifiF353£tW» 6 nft 0 
[0 0 7 4] 
CU7] 
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[cd/m 2 ] 
@250mA/cm 2 


[/ m/W] 
@100cd/m 2 




[V] 
@100 ctfm 2 


CEfejKflHK 






[cd/A] 


X 


V 


**0«1 
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